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PLANNED  OBJECTIVES 

Dewatering  operations  associated  with  the  shaft-sinking  phase  of  in-situ 
development  of  oil  shale  at  C-b  Tract  will  be  maintained  in  accordance  with 
a  water  management  plan  guided  by  the  following  objectives: 

—  Dewater  the  mine. 

--  Conserve  and  develop  water  resources  in  such  a  manner  as  to  allow 
maximum  beneficial  use  for  industry  and  agriculture. 

—  Protect  surface  and  groundwater  resources  from  significant  re- 
duction in  quality  according  to  historic  and  practical  use 
criteria. 

--  Provide  water  supply  for  tract  development  and  operation. 

--  Provide  water  supply  required  to  augment  depletions  of  flow  to 
senior  water  rights  holders  which  would  have  otherwise  been 
available. 

--  Monitor  surface  and  groundwater  resources  to  detect  and  predict 
changes  attributable  to  operations  on  the  Tract. 

--  Establish  cost  effective  and  environmentally  sensitive  water- 
handling  practices  in  view  of  stated  objectives. 
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WATER  INFLOW  ESTIMATES 

Mine  water  collection  and  distribution  facilities  associated  with  shaft- 
sinking  operations  were  designed  according  to  the  following  estimates  of 
mine  water  inflow: 

Normal  Maximum  Flow 
(GPM) 

PRODUCTION  SHAFT  1000 

SERVICE  SHAFT  600 

VENTILATION-ESCAPE  SHAFT  800 

Flows  from  the  Production  and  Service  Shafts  will  be  combined  at  a  station 
connecting  the  two  shafts  and  pumped  to  the  surface.  A  1500  gpm  contingency 
for  inflows  exceeding  the  estimates  for  either  the  Production  or  Service 
Shafts  was  applied  in  the  design  of  water  handling  facilities  in  the  shafts. 
Specifications  thus  allow  for  a  maximum  flow  condition  of  3100  gpm.  Appli- 
cation of  a  1500  gpm  contingency  to  the  inflow  estimate  for  the  Ventilation- 
Escape  Shaft  yeilds  a  design  criteria  of  2300  gpm. 
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WATER  MANAGEMENT  CONTINGENCY  PLAN 

Mine  water  inflows  encountered  during  shaft  sinking  will  be  pumped  to  the 
surface  and  temporarily  stored  in  impoundments  to  allow  for  settlement  of 
suspended  solids.  Following  storage  in  the  impoundments,  the  mine  water 
would  be  available  for  consumptive  use,  discharge  into  streams,  land  appli 
cation,  reinjection,  or  a  combination  of  these  handling  methods. 

Among  the  first  considerations  of  water  management  is  on-site  comsumptive 
use.  An  estimated  1250  gpm  would  be  necessary  to  meet  consumptive  needs. 
Anticipated  on-site  uses  of  mine  water  produced  during  shaft  sinking  are 
given  below: 

Water  Use  GPM 


Ventilation  Exhaust  (Net  loss)  130 
Mine  Muck  50 

Construction  Use,  Dust  Control,  etc.  300 
Shale  Disposal  and  Revegetation  750 
Potable  Water  (less  return)  20 

1250 

If  mine  water  inflows  are  insufficient  to  meet  consumptive  needs,  importation 

of  water  would  be  necessary. 

Quantities  of  water  in  excess  of  that  required  for  consumptive  use  will  be 
discharged  into  natural  watercourses.  Discharge  limits  for  mine  water  are 
specified  in  the  National  Pollutant  Discharge  Elimination  System  (NPDES)  draft 
permit  recently  issued  to  the  C-b  Shale  Oil  Project.  Any  changes  in  flows  or 
water  quality  beyond  that  allowed  by  the  permit  will  be  assessed  and  remedial 
action  taken. 

Water  stored  in  impoundments  will  also  be  available  for  use  in  a  land  treatment 
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program  involving  sprinkler  irrigation.  The  water  will  be  applied  at  rates 
commeasurate  with  soil  and  vegetation  capacity.  Native  vegetation  and  wild- 
life will  be  monitored  to  determine  the  impact  of  mine  water  application. 

A  test  reinjection  system  is  planned  to  assess  the  feasibility  of  constructing 
a  network  of  injection  wells.  Reinjection  of  mine  water  has  the  advantage  of 
conserving  water  for  future  use  and  minimizing  discharge  into  surface  streams. 
Existing  monitoring  wells  in  the  vicinity  of  the  test  injection  field  will  be 
recompleted  to  restrict  injected  water  to  prescribed  intervals  of  the  bedrock 
formation. 
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WATER  MANAGEMENT  FACILITIES 

Subsurface  Facilities 

Progressive  grouting  of  the  Ventilation-Escape  Shaft,  the  Production  Shaft, 
and  the  Service  Shaft  during  shaft-sinking  will  be  employed  to  diminish  mine 
water  inflows.  As  depicted  in  Figure  1,  pilot  holes  will  be  drilled  in  ad- 
vance of  each  shaft  to  better  gage  mine  water  inflow  rates.  The  presence 
of  a  significant  quantity  of  water  in  the  pilot  holes  would  serve  to  indicate 
the  need  for  stage  grouting  in  the  interval  of  concern.  Stage  grouting  is 
anticipated  to  significantly  reduce  the  combined  mine  water  inflows  of  the 
Production  and  Service  Shafts  and  the  Ventilation-Escape  Shaft  and  will  be 
employed  as  deemed  necessary  on  a  cost-effective  basis.  Water-handling 
facilities  are  designed  to  accommodate  inflows  of  2300  gpm  in  the  Ventilation- 
Escape  Shaft  and  3100  gpm  in  the  Production  and  Service  Shafts.  The  locations 
of  the  three  shafts  are  given  in  Figure  2. 

Mine  water  inflows  of  sufficient  quantity  to  penetrate  the  protective  cover  of 
grout  will  be  collected  in  water  rings,  transferred  to  subsurface  sumps,  and 
pumped  to  the  ground  surface  for  distribution.  As  shown  in  Figure  1,  the 
water  rings  are  collection  galleries  incorporated  within  the  concrete  shaft 
linings. 

Water  collected  within  water  rings  during  sinking  of  the  Ventilation-Escape 
Shaft  will  initially  be  lifted  directly  to  the  ground  surface  by  125  HP  sub- 
mersible pumps.  The  pumps  will  be  installed  within  water  rings  located  at 
depths  of  285  feet,  650  feet,  and  1000  feet  below  the  ground  surface.  A 
length  of  pipe  extending  to  the  bottom  of  the  shaft  will  serve  to  connect  the 
pumping  systems.  Water  accumulated  in  the  bottom  of  the  shaft  at  any  given 
stage  will  be  handled  by  submersible  pumps  and  lifted  to  the  surface  by  the 

succession  of  pumps  within  the  water  rings. 
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A  mid-shaft  pumping  station  will  be  constructed  at  a  depth  of  1100  feet  as 
shown  in  the  cross-section  of  the  Ventilation-Escape  Shaft  given  in  Figure  3. 
Two  banks  of  pumps  will  be  installed  at  the  station,  each  consisting  of  three 
200  HP  pumps  and  one  100  HP  pump.  After  installation  of  the  mid-shaft  system, 
the  pumps  in  the  water  rings  will  be  removed.  Water  collected  in  the  rings 
will  be  drained  through  lines  terminating  at  the  mid-shaft  station  and  tem- 
porarily stored  in  a  sump  (Figure  6).  The  mine  water  collected  in  the  sump 
would  then  be  pumped  directly  to  the  ground  surface. 

As  shaft-sinking  progresses  below  a  depth  of  1100  feet,  three  125  HP  "sinking" 
pumps  (Figures  4,  5)  will  be  mounted  on  the  shaft  walls  to  pump  water  to  the 
mid-shaft  station.  Additional  pumping  stations,  described  in  Figure  3,  will 
be  constructed  at  depths  of  1460  feet  and  1667  feet.  The  station  1460  feet 
below  the  surface  is  shown  in  more  detail  in  Figure  7.  The  pumping  system 
designed  for  1667-foot  level  is  similar  to  that  of  the  mid-shaft  station 
except  that  only  two  200  HP  pumps  will  be  connected  in  each  bank.  The  "sinking1 
pumps  will  be  used  between  stations  throughout  shaft-sinking. 

The  water  control  system  devised  for  the  Production  and  Service  Shafts  is 
similar  to  that  of  the  Ventilation-Escape  Shaft  except  that  pumps  will  be  sized 
for  differing  water  requirements.  As  shown  in  Figure  8,  the  Production  and 
Service  Shafts  will  share  a  common  mid-shaft  station.  Lines  will  be  installed 
to  pump  water  to  the  surface  through  either  shaft,  although  it  is  expected 
that  only  one  shaft  would  be  used  for  this  purpose  at  any  given  time. 

Surface  Facilities 

Storage  Ponds  and  Pipelines 
Mine  water  pumped  to  the  ground  surface  from  the  three  shafts  will  be  trans- 
ported through  pipelines  and  discharged  into  two  5-acre-foot  storage  reservoirs 
or  ponds  located  between  the  Ancillary  and  Mine  Support  areas  (Figure  2).  The 
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ponds  as  sketched  in  Figure  9,  have  a  storage  capacity  of  3.26  million  gallons. 
Temporary  storage  of  the  mine  water  in  the  ponds  allows  for  partial  settlement 
of  suspended  solids  to  the  levels  required  for  discharge  by  the  NPDES  draft 
permit.  Water  stored  in  the  ponds  is  then  available  for  consumptive  use  (pri- 
marily for  construction  purposes),  discharge,  or  transfer  to  another  storage 
facility  to  allow  for  further  settlement  of  suspended  solids. 

Discharge  of  water  from  the  ponds  will  be  in  accordance  with  NPDES  specifications. 
Flow  will  be  monitored  continuously  at  the  discharge  point  and  water  quality 
samples  will  be  obtained  at  the  required  frequencies.  A  rock  drainage  blanket, 
an  erosion  control  basin,  and  an  erosion  control  drainage  area  will  be  con- 
structed below  the  discharge  point.  A  well  has  been  constructed  to  detect 
seepage,  if  any,  from  the  ponds  through  use  of  a  neutron  probe.  Water  quality 
samples  will  also  be  obtained  from  the  well. 

Water  in  the  ponds  which  is  not  consumptively  used  or  discharged  will  be  pumped 
upslope  through  a  14-inch  pipeline  to  another  set  of  ponds  southwest  of  the 
process  area  (Figure  2).  The  "upper  ponds",  as  depicted  in  Figure  10,  will 
allow  for  further  settlement  of  suspended  solids.  Water  from  the  ponds  will  be 
of  sufficient  quality  for  use  as  service  water,  fire-fighting  water,  and  in 
various  programs  including  land  application  and  reinjection.  Pipelines  will 
connect  the  ponds  to  each  plant  location  to  provide  water  in  the  event  of  a 
fire. 

Land-Treatment/Sprinkler-Irrigation  System 
Land  application  of  mine  water  obtained  from  the  upper  ponds  will  be  accomplished 
through  development  of  the  sprinkler-irrigation  system  shown  in  Figure  11.  The 
system  will  be  constructed  in  two  phases  and  will  have  an  ultimate  distribution 
capacity  of  approximately  2500  gpm.  As  shown  in  Figure  11,  four  irrigation 
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lines  (A.B.C  and  D)  are  planned.  During  Phase  I,  the  entire  B-line  will  be 
installed  to  yield  a  distribution  capacity  of  650  gpm. 

The  second  phase  of  development  will  proceed  as  necessary  with  the  completion 
of  the  A-line  and  installation  of  the  C  and  D  lines.  Phase  II  will  thus  pro- 
vide an  additional  1850  gpm  capacity  to  the  system. 

Reinject!' on  System 
Mine  water  stored  in  the  upper  ponds  will  be  used  in  a  test  reinjection  system 
to  be  constructed  in  the  south-central  portion  of  C-b  Tract.  The  test  in- 
jection wells  are  designed  to  accommodate  a  total  of  500  gpm.  Water  from  the 
ponds  will  be  treated  with  a  biocide,  an  oxygen  scavenger,  and  a  scale  in- 
hibitor prior  to  reinjection  in  the  test  system.  The  test  wells  will  provide 
design  criteria  for  the  primary  plant  system.  Alternative  locations  are  being 
studied  to  maximize  cost  effectiveness  of  the  primary  system.  The  primary 
system  will  be  equipped  to  deaerate  and  chemically  treat  up  to  2500  gpm  as 
dictated  by  test  plan  results.  Chemical  treatment  in  the  primary  system  will 
also  involve  a  biocide  and  a  scale  inhibitor.  Oxygen  removal,  however,  will 
be  accomplished  by  stripping.  J  to, 

1000  Acre-foot  Reservoir        uL^//^*)' 
If  mine  inflows  are  significantly  greater  than  anticipated,  the  sprinkler 
irrigation  system  and  the  reinjection  system  will  be  expanded.   In  addition, 
a  1000  acre-foot  dam  has  been  designed  for  construction  in  East  No-Name  Gulch 
(Figure  2).  The  dam  may  be  built  to  provide  flexibility  to  water  management 
contingency  plans. 
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FUTURE  WATER  MANAGEMENT  PLANS 

Water  management  plans  for  subsequent  mining  and  retorting  phases  are  currently 
being  developed.  Upon  completion  of  shaft-sinking,  a  permanent  mine  dewatering 
system  will  be  installed  which  will  replace  the  existing  system.  Specifications 
of  the  system  will  be  available  as  they  are  devised. 

The  objectives  maintained  during  the  shaft-sinking  phase  will.be  furthered 
during  tract  development  in  conjunction  with  related  water  management  constraints, 
including  the  NPDES  permit  as  well  as  a  water  augmentation  plan  and  consent 
decree,  a  reinjection  permit,  a  development  monitoring  plan,  and  a  mined  land 
reclamation  plan.  Flexibility  will  necessarily  be  maintained  in  the  evolution 
of  the  water  management  plan  in  order  to  best  meet  its  stated  objectives. 
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APPENDIX 
(Figures) 

Figure  1  -  Typical  Vertical  Cross  Section  of  Shaft  Water  Control  System 

Figure  2  -  General  Arrangement  of  Surface  5  A.F.  Settling  Pond  Locations 

Figure  3  -  Ventilation-Escape  Shaft,  General  Arrangement  Pump  Stations 

Figure  4  -  Typical  Pump  Niche  Arrangement 

Figure  5  -  Mounting  Arrangement,  Sinking  Pumps 

Figure  6  -  Mid-Shaft  Station  -  General  Arrangement 

Figure  7  -  Lower  Shaft  Station  -  General  Arrangement 

Figure  8  -  Production  Shaft,  General  Arrangement  Pump  Stations 

Figure  9  -  Lower  Ponds  -  Grading  &  Drainage  Arrangement 

Figure  10-  Upper  Ponds  -  Grading  &  Drainage  Arrangement 

Figure  11-  Sprinkler  Irrigation  System  General  Arrangement 
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